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DETAILED ACTION 

Claim Rejections - 35 USC § 112 

1. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and use the same and shall set forth the best mode contemplated by the inventor of carrying out 
his invention. 

2. Claim 23 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the enablement requirement. The claim contains subject matter which was not 
described in the specification in such a way as to enable one skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and/or use the invention. 
The specification states, "In a different embodiment, inspecting the reticle may be 
performed using a non-aerial imaging reticle inspection system" (pg. 2 pp 18). 
However, the specification fails to enable how a non-aerial imaging system can be used 
when obtaining an aerial image for comparison, as claimed in dependent claim 26 and 
independent claim 23. 

3. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claim 23 is rejected under 35 U.S.C. 112, second paragraph, as being vague 
and indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. It is unclear as to how claim 23's claim of a 
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non-aerial inspection system can be used when claim 20, which claim 23 depends on, 
utilizes aerial images for inspection. 



Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

6. Claims 1, 3-6, 9, 10, 14, 15 and 17 are rejected under 35 U.S.C. 102(e) as being 
unpatentable by U.S. Patent No. 6701004 (Shykind et al). 

7. Regarding claim 1, Shykind et al discloses a method, comprising: acquiring aerial 
images of a reticle (fig. 3) containing a design pattern by a detection circuit (fig. 2, item 
204), wherein the aerial images are acquired for different values of a member of a set of 
lithographic variables (fig. 8, item 300), the different values of a member of a set of 
lithographic variables being the different process conditions such as exposure time and 
focus setting; and determining a presence of an anomaly in the design pattern (fig. 8, 
item 808 and 810) by comparing at least one pair of the aerial images corresponding to 
at least two of the different values (fig. 8, item 806). 

8. Regarding claim 3, Shykind et al discloses the member comprises exposure (fig. 
8, item 806). 
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9. Regarding claim 4, Shykind et al discloses a multi-die reticle (fig. 3). 

10. Regarding claim 5, Shykind et al discloses that the anomaly comprises a design 
pattern defect since a defect is detected (fig. 8, item 810) that is part of the design 
pattern since the defect is detected from a patterned die made from a patterning 
mechanism (col. 2 t lines 24-26). 

1 1 . Regarding claim 6, Shykind et al discloses an anomaly that is detected 
comprises a reticle enhancement technique defect, since the reticle defects that are 
detected are enhanced in the technique described in col., 3, line 65- col. 4 t line 19). 

12. Regarding claim 9, Shykind et al discloses inspecting the reticle for other types of 
anomalies using one of the aerial images, and also using the other in comparison (fig. 8, 
item 806), wherein the other types of anomalies comprise reticle manufacturing errors, 
wherein the reticle manufacturing errors are those errors that are sorted as a mask 
defects which would cause manufacturing errors, and contaminants, or the naturally 
occurring random defects that are different in the images (fig. 8, item 808) since this 
was not a cause of the reticle errors and thus does not repeat in the images. 

13. Regarding claim 10, Shykind et al discloses that the inspecting comprises a die- 
to-die comparison (fig. 8, item 804 and 806). 

14. Regarding claim 14, Shykind et al discloses that if more than one anomaly is 
found in the design pattern, the method further comprises binning the more than one 
anomaly according to regions of the reticle proximate the more than one anomaly by 
flagging the defect regions (fig. 8, item 810). This occurs if there is any amount of 
anomalies. 



Application/Control Number: 10/619,943 Page 5 

Art Unit: 2624 

15. Regarding claim 15, Shykind et al discloses determining a process window for a 
lithography process to be carried out using the reticle, the process window being the 
area of the process for each of the processing conditions (fig. 3). 

16. Regarding claim 17, Shykind et al discloses a method, comprising: acquiring 
aerial images of a reticle (fig. 3) containing a design pattern by a detection circuit (fig.2, 
item 204), wherein the aerial images are acquired for different values of a member of a 
set of lithographic variables (fig. 8, item 300), the different values of a member of a set 
of lithographic variables being the different process conditions such as exposure time 
and focus setting; comparing at least one pair of the aerial images corresponding to at 
least two of the different values (fig. 8, item 806); and determining an area on the reticle 
where a lithography process using the reticle is most susceptible to failure based on 
results of said comparing by determining the defect area, since a defect area is where 
the reticle is most susceptible to failure (fig. 8, item 808 and 810). 

Claim Rejections - 35 USC § 103 

17. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

18. Claims 7, 16, 20-21 and 23-26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Shykind et al in view of "Critical Area Extraction for Soft Fault 
Estimation" (Allan et al). 
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19. Regarding claim 20, Shykind et al discloses a method, comprising: inspecting a 
reticle containing a design pattern for defects (col. 1, lines 39-41); acquiring aerial 
images of a reticle (fig. 3) containing a design pattern by a detection circuit (fig. 2, item 
204), wherein the aerial images are acquired for different values of a member of a set of 
lithographic variables (fig. 8, item 300), the different values of a member of a set of 
lithographic variables being the different process conditions such as exposure time and 
focus setting; comparing at least one pair of the aerial images corresponding to at least 
two of the different values (fig. 8, item 806). 

Shykind et al does not disclose expressly that non-transient defects are found 
and determining a presence of transient repeating defects on the reticle by subtracting 
the non-transient defects from the aerial images. 

Allan et al discloses finding hard and soft faults, which is equivalent to transient 
and non-transient defects, in an integrated circuit from a mask (abstract) and 
determining the soft faults by subtracting out the hard faults (pg. 3, paragraph 2). 

Shykind et al and Allan et al are combinable because they are from the same 
field of endeavor, i.e. defect detection in electronics. 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to find and distinguish between soft/ hard defects. 

The suggestion/motivation for doing so would have been to make a more 
accurate determination of the defect to show which areas are more critical (hard 
defects) and must be corrected. 
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Therefore, it would have been obvious to combine the method of Shykind et al 
with the hard/ soft defect detection of Allan et al to obtain the invention as specified in 
claim 20. 

20. Regarding claim 21, Shykind discloses that the inspecting and said acquiring are 
performed substantially simultaneously since acquiring an image is part of an inspection 
process, thus, the processes are performed substantially at the same time (fig. 8). 

21. Regarding claim 23, Shykind et al discloses inspecting is performed using an 
imaging reticle inspection system, the system shown in fig. 2. 

22. Regarding claim 24, Shykind et al discloses inspecting comprises a die-to-die 
comparison (fig. 8, item 806). 

23. Claim 25 is rejected for the same reasons as claim 15. Thus, the arguments 
analogous to that presented above for claim 15 are equally applicable to claim 25. 
Claim 25 distinguishes from claim 15 only in that they have different dependencies and 
that claim 25's process window is based in transient defects. Since the dependencies 
both have been rejected and since the process window is based on finding all the 
defects including the transient defects, prior art applies. 

24. Regarding claim 26, Allan discloses the non-transient defects comprise reticle 
manufacturing errors such as faults that cause shorts (g. 1, pp. 7), shorts being errors 
that are manufactured from a mask (abstract). 

25. Regarding claim 7, Shykind et al discloses that the anomaly will print at the 
different values (fig 8, item 808). Allan et al discloses that the transient defect will print 
only under a portion7. The method of claim 1 , wherein the anomaly comprises a 
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transient repeating defect that will print under only a portion of the different values, since 
it does not print over all of the surface, only a portion, as seen in fig 1 . 

26. Regarding claim 16, Allan et al discloses determining a critical status of the 
anomaly, whether a defect is a hard or soft defect (pg. 3, paragraph 2). 

27. Claims 2, 18 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shykind et al in view of U.S. Patent No 5046109 (Fujimori et all) 

Regarding claim 2, Shykind et al discloses all of the claimed elements as set 
forth above and incorporated herein by reference. 

Shykind et al does not disclose expressly one of the different values represents a 
reference member value. 

Fujimori et al discloses the use of reference data, DR, the reference member 
value that is used to compare to another input data (col. 3, lines 52-65), which is 
paralleled to the other value of Shykind et al by use of comparison between two pieces 
of data. 

Shykind et al and Fujimori et al are combinable because they are from the same 
field of endeavor, i.e. defect detection in electronics. 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to compare to a reference value. 

The suggestion/motivation for doing so would have been to provide a basis of 
what is the ideal, thus finding defects more quickly, and to provide a more accurate 
defect detection by providing multiple means of detecting defects. 
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Therefore, it would have been obvious to combine the method of Shykind et al 
with the reference data of Fujimori et al to obtain the invention as specified in claim 2. 

28. Claim 18 is rejected for the same reasons as claim 2. Thus, the arguments 
analogous to that presented above for claim 2 are equally applicable to claim 18. Claim 
18 distinguishes from claim 2 only in that they have different dependencies, both of 
which have been previously rejected. Therefore, prior art applies. 

29. Regarding claim 19, Shykind et al discloses that the area comprises anomalies 
that are common to the at least one pair of the aerial images not acquired at the 
reference member value, or aerial images at random different exposure times (fig. 8, 
item 808) since the mask defects are the defects that are common in multiple dice and 
random defects are the defects that are different. Fujimori et al discloses that the area 
comprises anomalies that are not common to the aerial image acquired at the reference 
member value, since Fujimori et al finds the differences between the reference and the 
input in order to find anomalies (col. 4, lines 30-33). 

30. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shykind 
et al in view of Allan et al, as applied to claim 26 above, and further in view of Fujimori 
et al. Claim 22 is rejected for the same reasons as claim 2. Thus, the arguments 
analogous to that presented above for claim 2 are equally applicable to claim 22. Claim 
22 distinguishes from claim 2 only in that they have different dependencies, both of 
which have been previously rejected by similar prior art. Therefore, prior art applies. 
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31. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shykind 
et al in view of U.S. Patent No, 4578810 (MacFarlane et al). 

Regarding claim 8, Shykind et al discloses all of the claimed elements as set 
forth above and incorporated herein by reference. 

Shykind et al does not disclose expressly that the aerial images are acquired with 
different detectors having the different values. 

MacFarlane et al discloses having a plurality of CCD arrays arranged to form a 
series of pixels (abstract). This is analogous to different detectors having the different 
values, since in a CCD array there are many different CCD elements imaging the full 
object. Shykind et ars image of the full object contains the different values, as shown in 
fig. 3. Therefore, by using the imaging system of MacFarlane et al of using multiple 
CCD elements for each pixel with the imaging of Shykind et al, different elements/ 
detectors correspond to different values. 

Shykind et al and MacFarlane et al are combinable because they are from the 
same field of endeavor, i.e. defect detection in electronics. 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to use multiple detectors. 

The suggestion/motivation for doing so would have been to provide an accurate 
way of imaging the object, thus providing a more accurate recognition later on. 

Therefore, it would have been obvious to combine the method of Shykind et al 
with the multiple detectors of MacFarlane et al to obtain the invention as specified in 
claim 8. 
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32. Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shykind 
et al in view of U.S. Patent No. 5444480 (Sumita). 

Regarding claim 1 1 , Shykind et al discloses all of the claimed elements as set 
forth above and incorporated herein by reference. 

Shykind et al does not disclose expressly that prior to said determining, 
preprocessing the at least one pair of the aerial images to remove relatively high 
intensity values and relatively low intensity values from the at least one pair of the aerial 
images. 

Sumita discloses removing dark and bright areas of the image in a preprocessing 
step (col. 5, lines 8-15). 

Shykind et al and Sumita are combinable because they are from the same field 
of endeavor, i.e. image processing in inspection systems. 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to remove the high and low intensities. 

The suggestion/motivation for doing so would have been to provide a contrast- 
enhanced image by removing areas that are too dark and too bright. 

Therefore, it would have been obvious to combine the method of Shykind et al 
with the removal of dark and bright regions, as disclosed by Sumita to obtain the 
invention as specified in claim 1 1 . 
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33. Claims 12 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shykind et al in view of U.S. Patent Application Publication No. 20020181756 
(Shibuya et al). 

Regarding claim 12, Shykind et al discloses all of the claimed elements as set 
forth above and incorporated herein by reference. Shykind et al further discloses 
identifying regions of the reticle based on a location of the anomaly by flagging the 
defects, thus marking where the defects are (fig. 8, item 810). 

Shykind et al does not disclose expressly that the flagged regions are reviewed. 

Shibuya et al discloses that flagged regions are reviewed (pg. 7, pp 86). 

Shykind et al and Shibuya et al are combinable because they are from the same 
field of endeavor, i.e. defect detection. 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to review flagged defect regions. 

The suggestion/motivation for doing so would have been to provide a more 
accurate result by verifying that the defect exists and finding the type of defect. 

Therefore, it would have been obvious to combine the method of Shykind et al 
with the review of Shibuya et al to obtain the invention as specified in claim 12. 

34. Regarding claim 13, review comprises aerial image review at varying levels of 
optical conditions, or varying levels of optical locations since defects are in different 
locations (pg. 7, pp 86). 



Conclusion 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kathleen S. Yuan whose telephone number is (571)272- 
2902. The examiner can normally be reached on Monday to Thursdays, 9 AM to 5 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Joseph Mancuso can be reached on (571)272-7695. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information *i 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. ^-^ // 
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